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NOTES ON DIATOM VEGETATION OF THE KASUMI ROCK 
ICE-FREE AREA, PRINCE OLAV COAST, ANTARCTICA 
Hiroshi FUKUSHIMA* 
Abstract 
The Kasumi Rock Ice-Free Area is located 
at 68°21'5" 1.S. and 42°15'13" 1.E. This area 
seems to have experienced not so many years 
since the glacial epoch, as no evidence of 
weathering nor weathered rocks were found 
there. Moss and lichen were not seen either. 
Only moraines were found in some places. 
30 algae samples from 8 ponds were collected 
in polyethylene bottles. The time available 
for detailed investigation of the environmental 
factors was too short. The result is outlined 
in Table 1. 
· The investigated ponds are 10-100 meters in 
diameter and less than 60 cm in depth. The 
contents of nutritious salts (P, NH3 , N02) in 
these ponds are so small that a quantitative 
analysis was impossible, just like the case 
of the Shin-nan Rock Area. The Si02 content 
was 19-20 mg/I (standard). 
Ponds in the Kasumi Rock Area can be 
classified into two groups, one is of fresh water 
ponds and the other is of brackish water ponds. 
The former includes Stations 1 and 8, and the 
other has 5 stations (Stations 2-7). Concerning 
PH, the former was a little acidic and the 
latter was alkaline. 
The Kasumi Rock fresh water ponds contain 
much more Chlor ion than those of the Shin­
nan Rock Area. Station 1 has 358 mg/I Chlor 
ion. In the brackish water ponds, the Chlor 
ion content varies with pond, and ranges from 
4,959 to 9,523 mg/1. This is ca. 1/2-1/4 of 
Chlor ion in sea water. Almost all these 
brackish water ponds contain hydrogen sulfide 
and have a smell. Their bottom mud is black. 
In the ponds of the Kasumi Rock Area, 
blue-green algae and diatoms are predominant, 
whereas in the Shin-nan Rock Area only 
blue-green algae are found. The algal vege­
tation at Kasumi Rock is characterized by 
diatoms: 
Diatoms flora of the fresh water ponds differs 
from that of the brackish water ponds. The 
former belongs to the Navicula muticopsis 
association, and the latter to the Navicula 
cryptocephala var. intermedia- Navicula 
cryptocephala-Tropidoneis l.aevissima associa­
tion. The writer found 46 taxon of diatoms in 
these ponds. Among 34 taxon already identified, 
24 taxon were salt water species. The rest 12 
taxon have not yet been identified. 
Station 1 (Fresh water pond). 6 samples: 
Navicula muticopsis and 6 other taxon. 
Navicula muticopsis association. 
Station 2 (Brackish water pond). 6 samples: 
Navicula cryptocephala var. intermedia and 
16 other taxon. Navicula cryptocephala var. 
intermedia association. 
Station 3 (Brackish water pond). 2 samples: 
Navicula cryptocephala var. intermedia, N. 
cryptocephala, Tropidoneis l.aevissima and 16 
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other taxon. Navicula cryptocephala var. 
intermedia - N. cryptocephala - Tropidoneis 
laevissima association. 
Station 4 (Brackish water pond). 2 samples: 
Navicula cryptocephala, N. c. var. intermedia, 
and 4 other taxon. Navicula cryptocephala­
N. c. var. intermedia association. 
Station 5 (Brackish water pond). 2 samples: 
Navicula cryptocephala var. intermedia and 
15 other taxon. Navicula cryptocephala var. 
intermedia association. 
Station 6 (Brackish water pond). 2 samples: 
Navicula cryptocephala var. intermedia, 
Tropidoneis laevissima and 8 other taxon. 
Navicula cryptocephala var. intermedia­
Tropidoneis laevissima association. 
Station 7 (Brackish water pond). 9 samples�­
Tropidoneis laevissima, Navicula crypto­
cephala var. intermedia, Navicula crypto­
cephala and 28 other taxon. Tropidoneis 
laevissima-Navicula cryptocephala var. inter­
media-Navicula cryptocephala association. 
Station 8 (Fresh water pond). 1 sample: 
Navicula muticopsis and 2 other taxon. 
Comparing the diatom from the Shin-nan 
Rock Ice-Free Area with those from the Kasumi 
Rock Ice-Feee Area, it is known that the kinds 
and the number of individuals are less in the 
former area. The writer found that the latter 
area had many more salt water diatoms than 
in the former, probably due to the brackish 
pond existing there. 
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Fig. 1. The Kasumi Rock 
Ice-Free Area. 
�� lt:. 8 �o)1fu713vt�ttz¥g 10--2om O)I/fil[f]pqvc1tktf L-cv,t-=: . .:CO)Jllz l'.J kilvi Fig. I vc 
ffi Lt-=:. ::. h G 0)1tgO)f?£tJ.t�IEI viH'!fFs10):\lf�ii-c� L q ��-t 0:::. t 77ic e: fci:iJ\ 0 f:.77i, Station 
1 2:' W-i'iLili: L t-:.. W{? (8{:?fr:J�:tti!t�NU�tif'!¥J;:U 13 II'if 15 5t) O)J(t,lfil.vi 4.2°C, 7}(ylfil. 2.1 °C c, Si02 vi 
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19-20 mg/1 --c: cb 0 t::. iJ;, P, NHa, N02 vi�iflO)JE;a.5.Hfi)t-z: viJE;a.53-;fff--c: � tJ: v ,fft{liJ; --c:, 
5RJffil:�iJ\ffiiqfiiv:'.:�.@. L, -C v, 0 ::. t iJ\ biJ, 0 t::.. ::. O)j:fu� O)tfufB '2:' 1.KJl iJ; G 2 "? v:: lZ%-t 0 ::. 
t iJ�-z: � 0 iJ\, 1 "?vii�1.Ktfu1B--c:::. :nv::vi Station 1, 8 O)t{HiJ\A �, 1-thviA:1.KAHm--c:::. :nv::vi 
Station 2-7 O)t{gii3 iJ\A.0. �7j(O)Agjt3 t v, 0 -Ct fil: % ii! NiJ;iJ;fJ: � � <, Cl' iJ; 358 mg/1 
--c:A:1.Kv::jfr1,., ,1i12: � L, -c"' ,t::.. A:1.Ko)tfu m O)fil: 5t iA N vi AH im:: J: 0 -c iJ; tJ: � JidJ: 0 t::.1it 2:' ffi 
-cv,t::.iJ\ 4,952-9,523mg/l -Z:ti6:J.KO)*"J 1/4 iJ;t::> 1/2 CT)fil:%iJlNv::cbt::.0. ::.0)2"?0)!$0) 
tfuiBvi pH v:::ro1,.,,-ct�tJ:0-Cv,t::.. E!P��1.KtfuiBvi1�M'l'i (pH 6.8) -z:, FC1.Ktfu7Bvi7Jt, 
iJ 1J ti: (pH 8.1) -z: cb 0 t::.. ::. :h G O)tJ!IJJE1ilvi Table 1 v::ffi L, t::.. 
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Table 1. Environmental factor of ponds in Kasumi Rock Ice-Free Area. 
Width I Time I A.T. 0c I W.T. 0ci pH I R pH I P* I Si02 I NHa* N02* Cl* 
13:15 4.2 2.1 6.8 7.1 0 20 
8.1 0 19 
90Xl5X0.5m 0 20 
50X20X ?m 0 20 
�- - -------�--- ----- -- -
0 
0 
0 
0 
0 
0 
0 
0 
358 
9,523 
4,952 
5,176 
* Analysed by Dr. T. TORII (Chiba University), Dr. K. SuGAWARA (Nagoya University) and Mr. 
H. MEGURO (Tokyo University). 
ti� 0):\*7J( L, t::.JU4v:: "?\., ,-c 0) 7 1 Mfil:.&U%:Jffil:0)5J';ffrvi, m 5 t'.XrtH!if&�WHJllJ�ffiU�!LW, 
��fl;:1Jq*1.K1&t::. t!..� v::*�O)t-I6:1*-WVJllJ� -z: JE.;.%fJr2: L, t::. t 0)-Z:, fil:* 1 .:t / v:: "-:)"',-ca, 1w 
001&, �ti'�::k¥1f JJ1'%!tt±uJf�� t "f*::k¥,�.@t tili1t±uJf��--c:JE.;.5t*Jr� nt::.*Ef* 2:1i 
ffl � -lt-Cv ,t::. t!..v,t::.. ,:. :h G O):J-"- � O)fiffl 2:it EJ L, -c < t!.. � 0 t::.1JiJ;t::.v::�ffl� L, i -t. 
2.1 Station 1 
� 1.K (358 mg/1, Cl') O)rt!n:1fu/1£0)�v ,p)fO)Jjj;O)�]miJ;B*"wev:: tJ: 0 flt' 7 Y�/.l;[f�v::� 
J@ l.,-Cv,t::.. AT 4.2 °C, WT 2.1 °C, pH 6.8, RpH 7.1, �}lj 13 � 45 % (Blffrl�ft!!tJ$&}tU), 
Sample 371 (itg)reO)Ji'j;O)i=p) Navicula muticopsis O){th2fl. 1,.,,-f:ntflfii:�v;tj,'tJ:v'iJ; 
$-Z: &) 0 t::.. 
Sample 372 (tlH/reO)Ji;);J::J:: 5' :,,,�iJ;BfWev:: J: < �Y[llf l,-Cv'0ffl) Navicula muticopsis, 
Hantzschia amphioxys. 1,.,,-fn t$. 
Sample 373 ([Pl J:) [Pl J:. 
Sample 374 (1rrie0) 5' :,,,��f.ilv::{tnf L, -cv,t::. t 0)) Navicula muticopsis iJ\� <, {-fu 
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0) 2 f!vi:}'fJ:v'iJ,ffi", Navicula muticopsis :fl:'ff'i§'.. 
Sample 375 OtJ:lJ�O)�j;O)tj=i) Navicula muticopsis -Achnanthes brevipes var. inter­
media ;/Jrft. S:.0)]1fiif,i77>�fif1Hc.;z;1-Gh, ffu0)2f!f77i:}'tJ:iJ,0f-:. 
Sample 377 OfuJJ!O)nvC.iim) Navicula muticopsis, N. cryptocephala var. intermedia 
77i:}' L, ffuO) 6 f.177im c 2b 0 t-:. 
Station 1 O)ttg c vi 6 *O)f-f*-l2:�� L, 12 ti (:ztti, Ri:iHI! '2:'13°ts) 0) 7 1 � '2:' Jlt±l L f.:_77i, 
1v,f;h,O):l;fr&tt 11M1*fzUcb i I]�< fJ:iJ, 0 t-:. Mm� '2:'---=ivt 0 fJ: G Navicula muticopsis M 
me 2b 0. Station 1 c JltH Lt-: 12 fjO) 7 1 �O) tj=tfi�O) [P]5EO) c e-t-: 0) vi 10 tic, t 0) tj=i 
3 fl{77il%il�1J(,['10) t 0) c 2 ;j:_i77iiJb}(vc. t wi&bkvc. t ;;J;-G h 0 t 0)-c, 358 mg/1 Cl' '2:'is-1f L tv, 
0 iffii:1}( O) iili vc., *�c?HJ,;t 0) 5 flff t 0) i}�,bk* 0) 7 1 Ni '2:' Jl t±l L t-: s:. t v ;t 3,,Q1]i &) 0 s:. t -c &) 0. 
2.2 Station 2 
tfud!:x:¥'1 10 m 0) J=iRvc. &) 0 iili T', Cl' 9,523 mg/1 t _?9 ii O) tf--H} '2:' 2-;-;pf Lt v, 0. till/Ji 77 i � ts vc. 
tJ: 0 t:1 c: 5' :,, �77::_?9:1:v:±� L -c 1v, 0 /Ji, .:t-O)T o)�i1Eixo)-&r�%vi��J= tJ: 0 -c 1v, t, 5tii1v '10[ 
1tJj(5$(%'2:'�Lt1--,t-:. ittoiltvkvi pH 8.1 '2:'ffiL7 )1vt; 1Jtl:ccb0t-:. 
Sample 378 OfuJJ£�ITiJO) 7 :,,f�O)�Hlflvc.1,Jmr) Navicula cryptocephala var. intermedia 
JIH!, lf:DfI£0) H tJ,vc. 6 ffilJlW Lt-: 77i1v ,f fL t 11M1*i3zv:t:}' tJ: 1v ,iJ,m-c &) 0 t-:. 
Sample 379 Ofu/t�O)JLJvC.{,J{f) Navicula cryptocephf],la var. intermedia J�Hfr. ::. o)fm 
O)U:iJ, 5 tliJl/::H Lt--:. ::.. 0) 5 -t-:; Navicula cryptocephala /JiilJ;mv::Jit±l 2:Z h/--:/�vtt1-fuLt:}' 
tJ: i'.}\ 'J t-:. 
Sample 380 OfuJL�0),1':1vC.1i:rl) Na-vicula cryptocephala var. intermedia t:l¥1t. ,':_O)fi 
O)vliJ, 5 ff0)71 f�'2:' _!,i!.tf:I L f.:_77i, Navicula sp., Tropidoneis laevissima /Ji-ilifilvc.!,it±l � 
ht-:t!vtc1-ili0) t O)vi:}'tJ:iJ, 0 t-:. 
Sample 381 (tfuJJtO)*:fffiO) 7 :,,fttO)�t&vc.N%f) Navicula cryptocephala var. inter­
med'ia lt-Ht. ::. O)f]f(O) v I iJ, 3 ff O) 7 1 B?£ 2:' �t±l L /-:. t O) '-i� Navicula sp. ji-thfilvc.;;J;- r:::> h 
t-:t!vtt1-iliv:t:}'tJ:IJ, 0 t-:. 
Sample 382 (IVJJ:.) Navicula cryptocephala var. 'intermedia, Synedra sp. 77;��-;iffi-c 
fthO) ii O)v:J:1'ific 2b 0 t-:. 
Sample 383 UP.I 1:.) Navicula cryptocephala-Tropidoneis laevissima �Hi;. s:. 0)]1fiifi 
0) If lJ, 6 tlx/±J Lt-:. S:. 0) 5 '0 Charcotia austral is 77!>'@hffi c cb 0 t-: hi1ilivi:}' ts: iJ, 0 t-:. 
s:. O)tfuvi Cl' 77: 9,523 mg/1 t �live.-&-,{, tv ,t-:. s:. 0)1IBUi1t1.kO) 1/2 jfuv-=.cb t-: 0 :1:&I5hl£ 
t &) 0. 71 t�/;t 18 fmJ'UH Lt:. s:. O) r::f=1 Navicula cryptocephala var. intermedia j: :& 
Sample --C1�2:it Navicula cryptocephala var. intermedia ;/Jfficcb 0 t-:. ::_O)yfucJt!.t±l 
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Lt.:.. 18 ffO) q, 3 fih)*[PJ5Ee, ret[PJ 5EO) 1 5  fiO) 5 t-i 7 fih;�1J<.fie 2 flh;�hJ<., �1KJUTI1J<.hJi 
v::::t�-t 0 t O)e8f 9 :f:TfO)�;J<.�O) 71 Tli' Jlf:B Lt.:... 
2.3 Station 3 
90xl 5x0. 5m 1ftO)tfile, ?"(lj("'(: Cl' '2:' 4,9 52mg/l ��L-C.:tofJ, tfil/reO)�ffiv::wfs0)7 
/��O)iHthiJeJi L "(\., ,-c -cO)T O)ifJGft!.i,kO) t O)viwit1t1J<.*O)f.:..o6 v::�e 2:' £ L "(\., ,f.:._. 
Sample 384 OfuJreO) 5':,, ��f1flv:: 1tnr) Navicula cryptocephala var. intermedia -
Navicula cryptocephala-Tropidoneis laevissima Mm. :::.. 0) 3 ;fiO)vliJ\ 9 fiJlf:B L t.:..h) 
\., ,f ht 111*i!rh)1'fJ:7)\ 0 t.:... 
Sample 38 5 ([q] J::) Tropidoneis laevissima - Navicula cryptocephala - N. c. var. 
intermedia tr.me:::.. 0) 3 ;Jif·O) H-iJ\ 13·f1Jlf:B Lt.:.. i'.)\, 1.., ,f ht 1H�J1:,H0tvi1' tJ: 7)\ 0 t.:... 
:::.. 0) tfu ea 19 fiJl t±l l, N avicula cryptocephala var. intermedia- Tropidoneis 
laevissima-Navicula cryptocephala fl."li'.e &> 0 t.:... *[qj5EO)f) 4 :flO) 5 t->�bK'!"=EO) �) 0) hi 
3 fie, ref [PJ5E 1 5  ffO) 5 t-i 10 :flh1wi;J<.'l'ic 2 fih;�1J<., �&71<.JUTI1iv::��-t 0 t 0) -c. &> ;� t.:... 
2.4 Station 4 
,J, � 1.., ,1-fu e, i�;J<.O)tfu -c. &> 0. 1-fuim:: vi j:e v:: 5' :,, 1� 0)z\f.ilhi� G n t.:... 
Sample 38 6 (ifj(i/Ei,kO)tfilJreft:'.) Navicula cryptocephala-Navicula cryptocephala var. 
intermedia Mme:::..O)ju/j;fiO)/liJ\4fi�Ght.:..?Jt, Tropidoneis laevissima h;�ime&> fJ, 
!liJ\O) t 0) ii111*�h)1'fJ: 7)\ 0 t.:... 
Sample 387 ([q] .l:) Navicula cryptocephala-Navicula cryptocephala var. intermedia 
Mme, :::_O)ju/j;fiO)lliJ\, Tropidoneis laevissima i'.)\�JH::�Ght.:..t.:vtc&> 0 t.:... 
:::.. O)tfilv:: vi 6 ;fiO) 7 1 �i'.7;� G h, Navicula cryptocephala - Navicula cryptooephala 
var. intermedia ffme &> 0 t. 3 f_li7;M1J<.ti:e 2 f_lh;�1J<., sWbJ<.frru1J<.�v::::t�-t 0 t 0) e &> 
0 t.:... 
2.5 Station 5 
i�;J<.O),J, � 1..,,tfu et&JE:iv:: wev:: 5' :,, 1*�0)�:rti7\� G n t.:... 
Sample 388 Ufu!retftD Navicula cryptocephtJla·var. intermedia p,'()fkc, :::_O);tfO)fliJ\ 
11 fiJlf:B Lt.:.. h; Navicula cryptocephala, Tropidoneis laevissima i'.)\�·JiiH::� G h 0HiJ\ 
vi 1.., ,f n t 111*�n\1'tJ: 7)\ 0 t:. 
Sample 389 ([PJJ:) Navicula cryptocephala var. intermedia ff:tge, :::..O);fiO)vliJ\ 11 
;ffl!Jlf:B l t.:..iJi, Cocconeis imperatris, Navicula cryptocephala, Tropidoneis laevissima 
hi�iiv::� G n t.:.. iiil\vi 111*�hi1'tJ:iJ\ 0 I.:... 
:::.. O)t{gvC.vi 1 6  ;f_lO) 71 �'2:' Jlf:B l t.:..iJ\, Navicula cryptocephala var. intermedia M� 
" 
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c&) 0 t.:.. *[q!A:114 $.0) 3 tJ 21177\rkll�bkllc, 1;i1qJA:fia 7 fJ.77\rff,1kti:c, 2 fJ.77\il1k, t� 
7}(nfij7}(:f:FJr::1=_1:ft- 0 t 0) c, 9 fi77\�1}(;% c &J 0 t.:.. 
2.6 Station 6 
R1kifii 0) tfu 1B c &J 0. 
Sample 390 (tfu7i30)t18) Navicula cryptocephala var. intermedia-Tropidoneis laevis­
sima MT!c, ::. O)nfijfJO)fiiJ\ 6 fJJHtl LJ.:.77), Navicula cryptocephala 7J)i1iffl-C&> vJ, -t 
0)1fil0) t O)(::t1mi,µf�7]\:').,'tJ:.iJ\ 0 t.:.. 
Sample 391 ([q!J:) Navicula cryptocephala 77\-�;lRc, ::.O)/iiJ\4;fI0HtJ Lt.:.77\, 1.,,-fn 
?/,.) 1ml1f�77\:').,'tJ:.iJ\ 0 t.:.. 
::. O)tlfH::t Navicula cryptocephala var. intermedia-Tropidoneis laevissima :R:ffi.c, 
11 ff 0) 7 1 � 2'.' Jl ttJ L t.:. 77 \ 10 ff 77 ift!,[ Pl 5E c, ::. cT) rp 5 fl h \ 1kir�1}( ti-C, 2 flR /J \ il J}(, 1kit�J}( fiTff 1Jd@� 
(:'.:cf}-G :h 0 t 0) c &> 0 t.:.. 
2. 7 Station 7 
1-fi.f.t!:z*"I lOm c1-fi.f.77,G*"l 600m Jil:ht.:.?}ft:=&> 0 20mx50m 1�'[0)tfucJ0 t.:.77\, 1}(1*(::tb 
7]\ G ts:.iJ\ 0 t.:.. t'{1}(0)tfu-C Cl' 7]\ 5,176 mg/1 &J 0 t.:.. tfuJreO)*ffi(::::�::t�eO) 5' ':/flO)J,(HJJl77i 
:¥eii L-C.v,t::.iJ\, ::.O)flffflO)T <·-fl::t�is(::::ts:. 0 -C.v'-C., 511v'WiE1b}(**2'.'!lc6t.:.. 
Sample 392 (tfuJret1BO)*ffi) Tropidoneis laevissima-Navicula cryptocephala tf:m-C 
::_O)fifijtlO)(fiJ\ llf.mJlG:ht.:.h\, Navicula cryptocephala var. intermedia i'J)'\'lilll.: 0 t.:. 
(iiJ\(::t1m!1;f�iJi:').,'ts:.iJ\ 0 t.:.. 
Sample 393 (fAJ_r.) Navicula cryptocephala var. intermedia-Tropidoneis laevissima 
-Navicula cryptocephala 'tf.mc, ::. :h G 3 ff!O)(f iJ\ 5 fiJlttJ Lt.:. 1.J)v ,-f :ht 1mi1;f�/J\'.Y'ts:. 
i}\ 0 t.:.. 
Sample 394 (:rt�J:t!ff:'Ef(::::{tm) Navicula cryptocephxla var. intermedia-Tropidoneis 
laevissima tf:Hi.c, ::. 0) furrfJO)HiJ\ 8 fiJlttJ Lt.:. 77i, v ,-f :ht 1[lfilf4'.�77\7(2£:'J.,'tJ:.iJ\ 0 t.:.. 
Sample 395 (¥0JZis�M::GJ:t!ff:'Ef(::::{tm) Navicula cryptocephala - Navicula crypto­
cephala var. intermedia-Tropidoneis laevissima if=fmc, ::. 0) 3 ff!O)HiJ\ 10 fiJlr±l Lt.:. 
//,, ", cf n t 1lM1*i3tttJ-' ts:. 7)\ 0 t.:.. 
Sample 396 (14:lst::fi�flilxlfJR:Eit r: 1tm) Navicula cryptocephala - Navicula crypto­
cephala var. intermedia-Tropidoneis laevissima fr¥ m c, ::. O) 3 If 0) i l iJ \ 7 Ti 5! 1i±j L t.:. 
iJ;, v, cf n �b 1ml1*ix 17 \j,'ts:. iJ\ 0 t::.. 
Sample 397 (::fi�lxl¥0JZ:'Ef�::::1tm) Navicula cryptocephxla, Navicula cryptocephala var. 
intermedia, Tropidoneis laevissima 77i-tfiic, ::_0)/fiJ\ 9;fiJlttJ Lt::.llr, 1m11*iXLl::J'ts:.iJ\ 
Plate 1 
1 ,  2 Cocconeis imperatrix 
3 Cyclotella stelligera 
4 ,  5 Fragillariopsis curta 
6 Melosira sol var. omma f. polaris 
1 Melosira sol 
8 Cyclotella comta 
9 Coscinodiscus minimus 
10 , 11 Tracyneis aspera 
12 Amphora angusta var. ventricosa 
1 , 2 
3 , 4  
5 , 6  
7 
8 , 9  
10 
11 
Plate 2 
Fragillariopsis rhomboides · 
Gornphonema karntschatica var. antarctica 
Navicula cryptocephala var. interrnedia 
Tropidoneis laevissima 
Tropidoneis laevissirna f. negatae 
Arnphora sp. 
Fra9illariopsis antarctica, 
12 , 13 
14 
15 
16 , 17 
18 
19 
F. obliquecostata 
Navicula rnuticopsis 
Cocconeis schuettii var. minor 
Achnanthes brevipes 
Navicula directa var. incus 
Navicula radiosa, 
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0 f::...  
Sample 398 (��£t.BIH'*:'Afv=11m) Navicula cryptocephala var. intermedia iJ\��v= 
cfJ- G h, .:. 0) H ir• 8 ficfJ- G ht::.. iJ\, v ,-f ht 1i#:�iJ\�"fJ: iJ\ 0 t::... 
Sample 399 (fPJJ:) Tropidoneis laevissima ffti . .:. O)fjO) /fiJ\ 11 ;fmcfJ- G ht::... Navicula 
cryptocephala, N avicula cryptocephala var. intermedia iJ ;�� v= cfJ- G ht::.. iJ i, {- 0) v I iJ\ 
0) t O)a1@#:�iJ1�"tJ:iJ\ 0 t::.. . 
.:. O)ttgO) 7 1  �ff"lia Tropidoneis laevissima-Navicula cryptocephala var. intermedia 
-Navicula cryptocephala 1$1i1:, .:. O)tfuv;: v;t 3 fjO) 7 1 -�°2:' Jl/:H L, t::.. . .:. 0) 5 -1::, 8 fivi*fPl 
5E1:, fP15E1: ti! t::.. 23 fiO) 5 -1::, 12 f.m/J\�J.ktl:1: 3 f.miJ\�Jk, �7J(iffu7J(:l'./:!�v=1:.�-t 0 f.m1: c.b 0 t::.. . 
.:. O)tfu1: vitfuJreO)fiJz tJ::'AfWO) t v - :d= 11m 1__, -r: v ,  0 7 1 � 2:�"'t::..iJ\, :'AfW t 11m 1__, -r: 
v'0 7 1  �i t O)r13iv=�5EO)OO�tiii cfJ- G ntJ:iJ\ 0 t::.. . tJ: :to, :'Af EO) fP.15Evim 4 1x 1fHit-tf!�1Jl1�1J 
l�ttnfflf EJ3r£!�1!�UH= :toDv' l t::.. • .:. .:. v:��0)�2:* l i -t. 
2.8 Station 8 
�Jk0) 1fu1:, tfuJrev:BfrweO) 7 / �O):ttn\c.b 0 t::.. . 
Sample 400 (ff1itwe0) 7 / �O):l:1K11m) 7 1  t* vi 3 f.icfJ- G ht::..iJ\, �1*�v;t1.t,-f h t �"tJ: 
7J A � :'EfO)tfu1t H;t, 1kWiJ\ G cfJ- 0  t �7j(O)ttg t RJJ(O)ttg t v: 2 IR5t-t Q .:.  t 7)\1: � Q .  RJk 
O)tlg7BO)j(tf�7t0) t O) �;J:JreifM1lli:v:� :l:0)1J.m1t7K'* °2:'% � 1: v 'L'  �/J\�� v: tJ: 0 L .:f5 !'.) '  1:. 
%.J0)1:.�0)� t 1__, t vi�li � tJ:m1:c.b 0. 
7 1 �t§t , C 0) 2 ---:) 0)t{g 1:���tJ: 0 L v 't::.. . �7j(O)ttgf;t Navicula muticopsis ffti t 
1.,, ,1.,, ,1f 0 iJ�, F(7j(O)tfuvi Navicula cryptocephala var. intermedia-Tropidoneis laevis­
sima - Navicula cryptocephala 1$W} -Z::c.b 0 t::... F(7j(O)tfu1: Cl' miJ\:biJ\ 0 -C v ' 00) vi St. 
2, 3, 7 1:, 9,523, 4,952, 5,176 mg/l 1:c.b 0 t::... CO) 3 ---:) 0)ttg0) 7 1  �ff"livi Navicula crypto­
cephala var. intermedia ff"li, Tropidoneis laevissima-Navicula cryptocephala var. 
intermedia- Navicula cryptocephala fflI, :ti:fPJffti t v ' 3 .:.  t /Z:: tJ: 0 Lv 'L,  :liK5ti�l3t 
t 7 1  Jft'Ht t O) r13ir=OO�'f".:EiJ\dj, G h Q ct 5 v: ,�,;Z_ Q .  .:. h °2:' :lH=*h-t t <X O) J:: 5 v= tJ: Q .  
Navicula muticopsis fHi-> Tropidoneis laevissima­
Navicula cryptocephala -> 
var. intermedia-
Navicula cryptocephala ff :m 
� 
Navicula crypto 
cephala var. 
intermedia ff� 
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� v:= t&iBJreO)EO)E� c: 7 1  JHfi� c: 0)00�tt:e:�o i;d::20 v: ,  St. 7 cv '0 1,, ,;s  ts: :-Ei2:' 1t 0 
--c, -ttu:: 1t3fr L tv  , t:: 7 1 miO)tfi� e:�� L t:: ?J\, �@10) i:: i:: -?  n,ts:��c v:t , :E"�- c: 7 1 
�tfi� c: 0) Fsi v:= v:l: SJlnftJ: 00:i1t-1: e: ti20 0 :::::.  c: ?J;;c e- tJ: n, 0 t:: . 
J:tlfixs{]flJelfJfH:: cfi) 0 �1¥J!6·ff:5:f:{/!f11f (67°57'8, 44 °29'E) 0) 7 1 � c: J:tlfix -t 0 c: 7(�f§;J! L 
--C v ' 0 :::::. c: ?Ji:biJ, 0. 
Wfr1¥J:5ff:5t11!1*0)tfuii§ O)�l'Hi 7 Y �?J).±c, 7 1  �vH�1*it?Jif�v::J--tJ: iJ, 0 t::. n ;z 2 E 
c vi 7 1 �O)M f*�vt 7 :.,, � v=� G tJ: " ,  < G "  ,tri'tJ:tfuitl 7]\� 7]� 0 t:: . 
fiffif,: (�fl, JUI e:� 20 0 )  v:l:Wfr1¥J:5v:: vi 34 fl, n ;z 2 :5v:: vi 46 ftd:J- G fl t:: .  flEffii1x t 
-J1 ;z 2 r-fcd:J- G ht� 46 fl0) 7 1 �O) 5 l:)J:etfnJ5EO) t 0)7]\ 34 1-fcfi) 0 1/, , :::::. 0)  34 f�:O) , -� , iff 
]¥J:5f;: t d:J- i::> Jit� t O) v :t Achnanthes brevipes, Asterionella gracillima, Cyclotella comta, 
Fragilariopsis antarctica, F. cylindrus, F. obliquecostata, Hantzschia amphioxys, 
Navicula cryptocephala, N. c. var. intermedia, N. muticopsis, Tropidoneis laevissima 
0) 11 lmcirlrrilrt:11.:!f:f:tlfNH:;JtiiH 0) 7 1 7ivi 1 /3 L 7)\ tJ:" ' · :::::. 0) rffi}ff}1f:f:11!;/'tYO)f[i�iJ\�ts: 0 --c " '  0 
JJ¥f Qg O):J'ffI1Jt1H:tlli1�ffic J) 0 ?J 1, 1 � 0) Jm� v :t n ;z 2 Ev:: v:tRJktf:0) 1fuiE ?J 1� iJ, 0 t:: (Wl1fl:m: L t:: tili 
R3 7J\ {1�U:tv::Rlk'[�J:O) t 0) 7]\� 7)\ 0 t:: 0) 7)\ t L h tJ: " ' 7)\) 0) C'  7j(jtf 7]\�tJ: 0 --c"  , t� :::::. C: v:= cfi) 0 
c: � '*- G h 0 .  :::::. O)HiJ, v:: t �� f;t�-*- G fl 0 ?J) , t 5 J" L �t�I-e:�26 --C iJ, GttHifrr -t 0 :::::.  c: v:= 
L t:: v ,. 
�JktJ:O) t 0) v:= 1¥It.I1�£0) t 0) 7] \E-=fd:J- G h0  7]\, ,tO)J:t¥ vi�7k'f�-1:0) t 0) r1YJ;?Ji* e- "  ,. 
&Pl:)M7k'f1:·0) t 0) v::= 1¥Iffi�£0) t 0) 7] \�iJ,  0 t:: :::::. c: vi���" ,. 
4. 7 '1 11 § � 
1) Achnanthes sp. Sts. 3 (rr)*, 5 (rr), 7(rr) . 
2) - brevipes Agardh Sts. 3(r), 4(rr) , 5(r) , 7(rr) , 8(rr) . i'i7k'[�i:O)tfuii3 v:=J1: < 5}:rrr 
L t v , td;i, 1H�Hittvi � < tJ: iJ, 0 t:: . i/4JJ7](tl: . 
3) - -- var. intermedia (Klitz.) Cleve St. l(r) . itb](J:gq v::= � v ,  l] \�i�1Jd�q v::= t J/d':J 
h 0 .  
4) Amphora sp. Sts. 3(rr), 5(rr), 7(rr). 
5) - angusta Greg. var. ventricosa Greg. St. 2 (rr). iJ ,tJ: � rt <  ;};ffi L --C v ' 0 !W� 
7](1[1:$.. 
6) Asterionella gracillima (Hantzsch) Heiberg St. 2(rr). i"r/f'f'iO) 7 1 mic cfi) 0 /.)\ ,  
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st. 2 O)JreiJEJ::v::,fi:iJ,v::dj.Gnt-:. �7.ktUi. 
7) Biddulphia sp. Sts. 3(rr) , 5(rr) . 
8) Charcotia australis (Karst.) M. Per. Sts. 2 (rr) , 3 (rr) . 1¥fffitw.v::1t < %�fr L, -n, , 
G 7 1 �c', i$.1k (Pack-ice) 2:'Ubev::m-eT 07 1 �0).±�fi0) 1 0 -r:: cb 0. 
9) Cocconeis sp. St. 7(rr) . 
10) - imperatrix A. Schmidt Sts. 2(rr), 3(r) , 4(rr), 5( + ) , 7(rr). ;;j" - 7- r 7 1J 7 
Jlitw.iJ, G 1¥fffitw. i -r:: !.t < %;;f!J l -c v ,  0. 
11) - placentula (Ehr.) var. euglypta (Ehr.) Cleve St. 2(rr) . i 1k 1li0) 7 1 �. 
12) - Schuettii Van Heurck var. litigiosa M. Per. St. 7(rr). jr,bj(1[i. 
13) Coscinodiscus sp. St. 7(rr) . 
14) - minus Sts. 6(rr) , 7(rr). 
15) Cyclotella comta (Ehr.) Kutz. St. 7 (rr). ri7k'li. 
16) - kutzingiana Thwaites St. l(rr) . �7.K'li. 
17) - stelligera Cleve u. Grun St. 2(rr). �7,1(1[i. 
18) Diatoma hiemale (Lyngb.) Heib. var. mesodon (Ehr.) Grun. St. 7 (rr). �7j(O) 
i'ti1,[J](v:: ts.: < � A_,dj. 0 C c:  i'J\c' � 0. 
19) Diploneis subcincta (A. Schmidt) Cleve Sts. 3(rr) , 5(rr) , 7(rr). �7.ktf:. 
20) Eucampia antarctica (Cast.)  Manguin St. 3(rr). t,£7J<.ti:. 
21) Eunotia sp. St. l(rr). 
22) Fragilariopsis antarctica (Cast.)  Hust. Sts. l(rr) , 2(rr) , 7(rr). 1¥fffitw.v::1t < % 
%;;f!J L -Cv'07 1 �c', Prince Olav 1w.�1i:p -r::t �ifiv::dj.Gn0t,£Jk,ti0) 7 ,( �. 
23) - curta (van Heurck) Sts. 3(rr), 5(rr). 1¥fffitw.�£:O)t,£7J('[i0) 7 1 �c' , Prince 
Olav 1W-�1't1 c' t c: � c:· � d}-G h 0, 
24) - cylindrus (Grun.) Helmcke et Krieger St. 6(rr). 1t < %;;f!J l, -Cv'0�7.K1[i0) 
7 1  �c' lb 0 7]\, Riitzow-Holm r,�O)lf1k 2:'Ubev::m-e -t 0 "T 1 � c: L, -C!l!�tJ:*10) 1 0 -r::  cb 
Q ,  
25) -- obliquecostata (van Heurck) Heiden and Kolbe Sts. l(rr), 2(rr) , 3(rr) , 5(rr), 
6(rr), 7(rr). 1¥ft_il?z.U!±P.1¥ft_iv::1t < %;;f!J l, -Cv'0�7K'ti0) "T 1 � c' cb 0. -JJ 7- "2. �H::. t lt  < % 
;;ffJ l -C v'0 c c:  iJ\tJiJ, -::i t-: !J\, 11-f*�v:t:J,,'tJ: iJ\ -::i ts.:. 
26) - rhombica (O'Meara) Hust. St. 2(rr). �pJ.jjfO) ffi/J\ G 1¥ft_itw.v::dj. (:di 0 "T 1 � 
-r::, �i c'v:t  47°51' -65°42'8, 66°32' -95°8' O) Fair: dj,  G :rt 0 c: � h -C v  , f_:!J\, Riitzow-Holm 
�yi:p-r:: t c: � � � dj, Ght-:. 
Table 2. List of diatoms in Kasumi Rock. 
Station 1 1 2 3 4 5 6 7 8 
� 1 - 371 372 373 37 4 375 377 378 379 380 381 382 383 384 385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 399A 400 
Achnanthes sp. rr rr rr rr rr 
A. brevipes r r rr rr r r r r rr rr rr rr rr rr 
A. b. v. intermedia rr + 1 
Amphora sp. rr i r rr 
A. angusta v. ventricosa rr 
Asterionella gracillima rr ) 
Biddulphia sp. 
Charcotia australis 
Cocconeis sp. 
C. schuettii v. minor 
C.
e!!�Z�1
!ula v. rr 
rr rr 
+ rr 
rr rr 
rr 
C. imperatrix rr rr r rr r + 
! 
rr rr rr r rr rr rr rr 
I 
Coscinodiscus sp. 
C. minimus 
Cyclotella comta 
C. kutzingiana , rr rr 
C. sterigella 
Diatoma hiemale v. 
mesodon 
Diploneis subcincta 
Eucampia balaustium 
f. balaustium 
Eunotia sp. 
Fragilariopsis 
antarctica 
F. curta 
F. cylindrus 
rr 
rr rr 
rr rr 
rr 
rr rr 
rr 
� - � - - --- - 1 rr rr r rr 
rr I 
rr 
rr rr rr 
rr 
.i,.. 
00 
itrt 
;§[llf 
� 
N) 
-::i 
� 
)JJt¥ 
:tt 
F. obliquecostata rr rr rr rr 
F. rhombica rr 
Gomphonema kamtsch- r atica v. antarctica rr 
G. sp. 
Hantzschia amphioxys rr rr rr r r 
Melosira sol rr r rr rr r r 
M. s. v. omma f. rr r rr polaris 
Navicula sp. rr rr + 
N. sp. rr + 
N. sp. 
N. cryptocephala rr + rr C C C C 
N. c. v. intermedia r C CC cc cc + C cc C C C 
N. directa v. incus 
N. muticopsis r rr rr C + r r rr 
N. quadrata 
N. radiosa 
Nitzschia sp. 
Synedra aderiae 
S. sp. 
I 
+ rr rr 
Tracyneis aspera rr 
Tropidoneis laevissima rr j rr r + r C C cc + + 
T. l. f. nagatae 
I I 
rr rr rr 
rr rr 
rr rr 
r rr rr r r rr 
I rr 
rr 
+ + + rr C C r 
C cc C + + cc C 
rr 
rr rr rr 
rr rr 
rr rr 
I 
rr rr 
rr rr + + C I cc C C 
rr rr 
rr 
rr rr rr 
rr 
rr 
C C + r 
C C + + 
rr rr 
rr 
rr 
rr 
rr 
rr rr 
rr 
C C + r 
rr 
rr 
rr rr 
rr 
rr + + + + 
rr 
rr rr 
rr 
rr rr 
cc 
rr 
r 
- �  
� 
.... 
<:.O 
,......, .... 
� 
.::3 
3ilt 
� 
>+ 
iii 
:::i­
� 
It\t 
;! 
Dir 
� 
� 
G 
'{' 
....>... 
I� 
� 
Ht 
t 
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27) Gomphonema kamtschatica Grun. var. antarcticx M. Per. Sts. 2 (rr) , 3 (rr), 
5(rr,) 6(rr), 7(rr) . ii1k 111:. 1¥HiJ�£. 
28) - sp. Sts. 6(rr), 7(rr) . 
29) Hantzschia amphioxys (Ehr.) Grun. Sts. l(rr), 8(rr) . *1](111:0) 7 1 � ct!tWv: J.t 
< %:;(ff L -C v  ,-c ,  Ongul Islands r: t n)tJ: tJ � < dJ- ·:Ht G n 0. n -;z 2 5cvi*1](0)tfuit H=dJ­
Gnt.:.n;, 11M 1*�v:tj,-"tc1: n)  0 t.:.. 
30) Melosira sol (Ehr.) Kutz. Sts. l(rr), 2(rr), 3(r) , 5(rr), 6(rr) , 7(rr). �FltrO)y�n) G 
WrHi. i -c, ·ilJ::ltrifii-='l�Jtr: :bt.:. 0 -cJ.t < %W L -Cv' 0�vkl1:0)7 1 �ccb 0. n -;z 2 :1i50)tfuR3 v-:. 
t J.t < ;;z-J.. G n t.:. 7)\1IBR1*�v:tj,-"tc1: n) ·? t.:.. 
34) - - var. omma (Cleve) M. Per. St. 3(rr) , 4(rr) , 7(rr). �1.K 111:. 
32) Navicula spp. Sts. l(rr) , 2(r), 7(rr) . Navicula c*[r.ij �0) {) 0)77\ 2 f)ji) 0 f.:. . 
33) - cryptocephala Kutz. Sts. l(rr) , 2 (rr) , 3 (c), 4(c), 5( + ), 6(r), 7( + ). i 1kb� 
v-:.J.t < 71:{ff L -c \., \ Q r) C 2b Q 7)), l: e: vS: vil'{ 7_/(h_!JH= t £-t Q fl C 2b Q . jJ A 2 50)tfuil H-:.J.t < 
5}l'fi L -C to !J , Uf L Lf11: 2:ifi l:  tc1: 0 -cv,f.:. . 
34) - - var. intermedia Grun. Sts. l (rr) , 2 (c), 3 (cc), 4(c), 5(cc), 6 (c), 7 (c) . 
ii1kbJH-:.J.t < %W L , l: e: vS: viR:1.k v-:. t £-t 0fic 2b Q 77{, jJ A 2 EC t £*fl l: i� v= e: hiY> 
-CJ.t < 7Jfff L -c 15 I'.) '  1IBR1*� t � < '  Uf U!11: i:!:ifi t tc1: 0 -Cv ,f.:_. ;JfS�O)J:1,])  G vi£*fi t 
g,5]lj L tc1: v,  1Jh{ J: v,  7)) t L ntc1: v, 7)\, ::. ::. c ,:t �r,tg2u-t 0 ::.  t vS: L t.:. . 
35) - directa W. Sm. var. incus (A.S.) Cleve St. 7(rr). ::. O)�fivi:t(gr:pyfij t l::[Jf!t 
i$0) �: i'i tc1: t 0) l: 23 n -c v,  0 7)\, ]¥jffi vS: t J.t < £-t 0 J: 3 c , E .  MANGUIN (1960) t �ciJ L 
-Cv, 0 h; , Riitzow-Holm tJ@itjfrc t l: e: l: e: dJ- 3 �t 0. 
36) -- muticopsis van Heurck Sts. l(r), 3(rr) , 5(rr) , 7(rr), 8(r). 1¥iffi4�£0)ii1.k'l"l 
0) 7 1 U¥: c 2b 0. Ongul Islands vs: t ::k�J.t < %;ffr L -Cv'-C,  1IBR1*� t � v , . n -;z 2 EC vi , 
*7.k, f={7](0) Iuu::t:n-::bt.:. 0 -c J.t < %W l., -c \., , f.:_77{, ?Vk C vi 1IBR1*i5i:v:t m c  cb ,_.if.:.. L 7)) L ;i1J( 
O)ttgffi0)1--\'.:�r¥JtJ: 7 1 1�c cb  0 t.:. . 
37) - quadrata Grey. St . 7(rr) . �1](111:. 
38) - radiosa Kutz. Sts. 6(rr), 7(rr) . *1kt!:. 
39) Nitzschia sp. St. 7(rr) . 
40) Synedra aderiae E. Manguin St. 7(rr). 1¥iffit4iJ�£0) 7 1 �. 
41) - sp. Sts. 2(r) , 3(rr), 5(rr), 7(rr) . . 
42) Tracyneis aspera CI. Sts. 2(rr), 4(rr), 5(rr) , 7(rr). lb.k'f".f:. 
43) Tropidoneis laevissima West Sts. l(rr) , 2(r), 3(cc), 4( + ), 5( + ), 6(c), 7(c) . ]¥jffi 
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� ;m fj-c:zb 0 .  tJ ·7-. � ;s-O)ttgit3 -C: �;t�iJt5J-1TfO)It1.t , 7 1 �O) 1 --:) --C: ,  lAf Uff �fi�::tJ: 0 ,  
Navicula cryptocephala, N. c .  var. intermedia t � �:: tJ 7-. � ;s-O) tfu1B 0)1i;1Hf-JtJ: fi-C: 2b 
Q . tdo � tJ 7-. ;s-O)ttgit30)5J"1Tf;t}(!'ffl J: I'.) �T 0 t , -::_ O)fj�;t:1:i[5t�[tO) cb i  !'.) r\NJ < fJ: v 'l'C1.k 2:'  
tlf tf J: '.H: ,t�tbh 0 .  
44) - - forma nagatae forma nov. St. 7(rr) . 
7 1  ��HJJl;t}(-r: filu1J!IJ77� 2 !ill�� t_,, 2 !IBYJ.t 3 --:), filull!Mffl3�;t1*k �::*m < tJ: l'.J 7t:lllffi�:t1tP3;tk, :Bt 
� 54µ, i:r�'/if5$i 6.5µ, ff*� 8.5µ. $ii!��i�'-' '*JJl;t)(. i:p,t,��;t�1v ,+ � %-C:filu{J!IJ�ii-t. 
t!t:�HJiH:t!�'Uffi -C: §�1-t ,1.flOtt;tk, 10µ rsi � : rHr 30 *· 
filufJ!IJ �: :a- 2 --:) 0) f!l3�tJ: ��7J�cb 0 -::.  t -c: �*fl t !:K�IJ -t 0 .::  t 77 � -C: � 0 .  £fi�O) nagatae 
tt, s *1¥Jffi±t!!�tUJ11J� O)m 1 <!X 7J�  G 3 <!X i -r: O)�*-c: 2b -? t::m:�*'¥trljfk EHfttm± 2:' ic;{t 
L, t-.: t 0) --C: 2b 0 .  
��ff-*: Preparat No. 4,145 (Sample 20,831). 
��fl-*�:tl!!: r¥Jffi::klii Prince Olav Coast 7J 7- � Etfil Station 7 (WHl 67 °57', };f[ff 47°29'). 
£�ft-*v:tffi�m"ir..::k¥�!lw¥tJc¥:--c:1*1f. 
Tropidoneis laevissima W. et G. S. West forma nagatae Fukushima forma nov. 
Valvis lineari-oblongis, biundulatis 54 µ longis, apicibus obtuso-rotundatis, 30 striis in 10 µ. 
Type specimen is preserved in the Biological Institute, Yokohama Municipal University, Japan. 
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